Abstract. Necessary and sufficient conditions are given for transforming (constructively) a one-dimensional diffusion process described by a Kolmogorov equation into the Wiener process. These conditions are shown to be equivalent to invariance of a parabolic partial differential equation under a six-parameter Lie group of point transformations. Moreover these conditions correspond to a significant generalization of Cherkasov's result; i.e., a much wider class of Kolmogorov equations can be derived from the Wiener process than was previously realized.
Our aim is to find all possible types of the coefficients {a(t, x), b(t, x)} so that {(2.1), (2.2)} can be transformed, in a one-to-one manner, to a Wiener process whose transition pdf f(, Y; , )7) satisfies the "backward" heat equation (23) -=+=0 Ot for Y in sonue corresponding interval/, < i, with initial condition (2.4) lim f(, ; a, )7) ( )7). Cherkasov [3] In this paper we seek the most general one-to-one point transformation of the form (2.6) T(t, x, f), X(t, x, f), f F(t, x, f), and corresponding coefficients {a(t, x), b(t, x)}, so that {(2.1), (2.2)} is equivalent to {(2.3), (2.4)}. In seeking such a mapping formula, (2.6), {y, u} are related to {;, according to it. If we let (2.7) x' c(t, Our problem now reduces to finding the most general G(t', x') and mapping (2.6), so that (2.13) with (2.15) ,'-,,limf'
can be transformed one-to-one into {(2.3), (2.4)}, where y'= (u, y), u'= u.
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Next we prove a lemma concerning a necessary condition for the existence of a mapping between a Kolmogorov equation (2.1) A one-to-one point transformation of the form (2.6) relating solutions of (2.13) to those of (2.3) must in turn induce a one-to-one mapping which relates the Lie group of point transformations of (2, 13) It turns out that the mapping (2.6) reduces to the form (3.14a, b, c) T(t), X(t, x), f F(t, x)f.
If (3.14abc) maps (2.13) into (2.3) then, by some appropriate representation, it is necessary that (3.14) maps, parameter by parameter, the group of (2.13) into the group of (2.3). Hence after transforming (3.14abc) by the group of (2.13) the resulting infinitesimals must be those of (2.3). This leads to differential equations satisfied by {T(t), X(t,x), F(t, x)} whose solutions are shown to lead to our mapping. The parameter representation we use is the direct one of associating respectively the parameters {a , c, , a6} with those used to describe the group of the backward heat equation (3.10).
After respectively equating the coefficients of each of the parameters {aa, O2, O3} from the O(e) terms in the expansion of ()*= T(t*), we find that {'t'l(t), 7"2(t), "r3(t), T(t)} satisfy (s)
Since the constructed F(t, x)>0 for all t, x, and OX/Ox x/-;, we see that the constructed mapping is one-to-one where we use a solution to the grand equation (3.16) where T'(t)> 0 for all t. By direct calculation it is now easy to check that if A 1 / 2 our constructed mapping is indeed a one-to-one mapping between (2.13) and (2.3), completing the proof of Theorem 2. We now close this section with a few remarks. Remark 1. If q2(t)-0, then it is easy to show that T=(a+a2t)/(t+a3) where {a, a2, a3} are arbitrary constants.
Remark 2. There is still a further degree of freedom in our mapping, namely that C* W(t) solves (3.30) for an arbitrary constant C* so that f C*F(t, x)f. To map the diffusion process {(2.1), (2.2)} into the Wiener process {(2.3), (2.4)} requires that the source conditions map into each other. In terms of the variables of 2, this leads to 
